positive ion mode and from 400-1600 in negative ion mode were acquired in the Orbitrap mass analyzer at a resolution setting of 100,000. For MS/MS experiments, the 10 most abundant ions of the full scan spectrum were sequentially fragmented in the ion trap using He as collision gas (normalized collision energy: 50; isolation width: 1.5; activation Q: 0.2; activation time: 10) and centroid product spectra were collected. The exclusion time was set to 10 s. Data were processed using Lipid Data Analyzer, as previously described (5, 6) and annotated according to the official LIPID MAPS shorthand nomenclature (7) . Lipid molecular species contributing in sum less than 5% to the total amount of the respective lipid class were omitted from the analysis. PC, PE and PE plasmalogens were analyzed as protonated molecules and PI as deprotonated molecules. Lipids were quantified using the internal standard approach and a one-point calibration and normalized to the protein content in parallel samples of cells treated exactly in the same way as cells used for MS.
Gas chromatography/mass spectrometry (GC/MS) of free fatty acids
Aliquots of the lipid extracts (200 µl) were derivatized with pentafluorbenzyl bromide (PFBBr).
After addition of 4 nmol of C15:0 as internal standard, the solvent was evaporated by nitrogen. Thereafter, 20 µl N,N-diisopropylethylamine, 5 µl PFBBr, and 95 µl acetonitrile were added, and following an incubation for 10 min at room temperature the solvent was evaporated by nitrogen. The sample was dissolved in 70 µl cyclohexane and analyzed by GC/MS. A 5977A GC/MSD (Agilent Technologies, Waldbronn, Germany), equipped with a TR-FAME 30 m column, was used in 1:10 split mode with 1 ml/min helium as carrier gas and 250°C injector temperature. The initial temperature of 150°C was held for 1 min, increased to 250°C at a rate of 10°C/min and the final temperature was held for 10 min. The mass spectrometer was operated in negative ion chemical ionization mode. Fatty acids were detected as carboxylates after in-source dissociation of the pentafluorobenzyl moiety using single ion monitoring. Methane was used as CI gas; source temperature was 250°C and transfer line temperature was 200°C. Relative quantitation was performed using Agilent MassHunter and Microsoft Excel, by normalizing the peak areas of fatty acids to the signal of the C15:0 internal standard. min, was held for 4 min; rising to 100% B over 0.1 min, and the column was re-equilibrated with 100% B for 3.9 min before the next injection. The binary gradient elution was performed at a flow rate of 150 µl/min, the autosampler tray was kept at 6°C and 5 µl of sample were injected. After chromatographic separation methylated analytes were analyzed by a Q Exactive Focus (Thermo Fisher Scientific) mass spectrometer in positive ESI mode. Ion source parameters were: Source voltage: 3.5 kV; aux gas temperature: 300°C; sheath gas: 
Subcutaneous growth of xenotransplants in nude mice
All animal experiments were approved by the Austrian Federal Ministry of Science, Research and Economy. Male athymic nude mice (Hsd:Athymic Nude -Foxn1 nu ) eight weeks of age and specific pathogen-free were obtained from Envigo (Horst, The Netherlands) and were allowed to acclimate to the animal facility for two weeks before initiation of the study. H23 cells expressing PEPCK-M shRNA (two different constructs) or control shRNA were injected subcutaneously into the right flank (5x10 6 cells/animal) of mice anesthetized with isoflurane.
Altogether three experimental groups with eight animals per group were included in the experiments. Sample size was estimated according to similar previous studies conducted by A.H. No animal planned to use in the study and injected with tumor cells was excluded from analysis. Tumor size (w 2 × l × 0.52) measured by caliper and body weight were assessed twice a week by one of three different observers. Blinding of animals was not performed. All mice were kept in the experiment for the same duration (12 weeks), before exceeding a max.
tumor diameter of 15 mm. Mice were sacrificed by cervical dislocation under isoflurane anesthesia. Tumors were isolated as a whole, different tumor parameters (weight, volume, size and macroscopic appearance) were determined, and parts of the tumor were cryopreserved or fixed and paraffin-embedded. Skin at the injection site (approximately 2.5 cm 2 ) of all mice without extractable tumor was fixed and paraffin-embedded and serial sections were stained using hematoxylin-eosin (HE). Liver, lung, and brain of all animals were fixed and paraffin-embedded and the absence of metastases was confirmed by examination of HE stained sections (two per organ). 
Proliferation and colony formation assays

